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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)S Responsive to communication(s) filed on 30 May 2006 . 
2a)D This action is FINAL. 2b)l3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) M Claim(s) 1-16 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) M Claim(s) 1-16 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) E] The drawing(s) filed on 30 May 2006 is/are: a)S accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 1 19 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
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1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachments) 

1) □ Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-413) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) p ape r No(s)/Mail Date. . 

3) □ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5 ) O Notice of Informal Patent Application (PTO-152) 

Paper No(s)/Mail Date . 6) O Other: . 



U.S. Patent and Trademark Office 
PTOL-326 (Rev. 7-05) 



Office Action Summary 



Part of Paper No./Mail Date 20060808 



Application/Control Number: 10/720,162 



Art Unit: 2182 



Page 2 



DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
5/30/2006 has been entered. 

Response to Arguments 

2. Applicant's arguments in the remarks are summarized as: 

a. Prior art of record does not teach the new claim limitation "substantially 
simultaneously writing data and check information to first and second disks". 

3. Regarding argument 'a', applicant argues that Rivard teaches each WCC 
operates autonomously with respect to each other WCC (paragraph 49) and therefore 
cannot write substantially simultaneous to first and second disks. Examiner notes 
Rivard teaches that "each WCC can operate autonomously" (emphasis added), and that 
doing so would provide "a fully redundant system, there is no single point of failure that 
can cause an interruption of service". This does not imply the WCC modules cannot 
synchronize with each other and execute commands simultaneously. Even if the WCC 
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modules only operate autonomously, this would provide more motivation (e.g. speed up 
processing) to write to the disks simultaneously because the WCC modules operate in 
parallel. 

Applicant further argues that Weber teaches separating DRIVE B (data drive) 
and DRIVE A (parity drive) read and write operations and therefore does not teach 
substantially simultaneously. Although examiner agrees that Weber teaches an early 
write method (write data before parity) for performance reasons, Weber also 
acknowledges there are tradeoffs to such techniques because additional hardware are 
needed (battery, power failure logic; column 3, lines 1-25, 50-70; column 4, lines 1-20). 
Therefore, Weber does not teach away from substantially simultaneous writing data and 
parity. Instead, Weber merely teaches an alternative way that can be used to improve 
performance with the tradeoff of increased cost. 

Lastly, even assuming neither Rivard nor Weber teach explicitly "substantially 
simultaneous writing data and parity to the first and second disks", examiner notes that 
such teachings are also missing in applicant's own disclosure (see U.S.C. 112 
rejections below). 

4. Having addressed each of applicant's arguments, the following rejections are 
made in light of the above discussions and in response to applicant's amended claims. 

Claim Rejections - 35 USC §112 

5. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
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art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

6. Claims 1-16 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. Specifically, the disclosure does not recite nor 
suggest "substantially simultaneously" writing data and parity to first and second disks. 
Examiner notes that such teachings are missing from both the portions referenced by 
applicant's remarks ("figure 6, step S28", "page 16, line 12, to page 18, line 1, and page 
19, line 23 to page 20, line 9") and the remainder of the disclosure. In fact, the 
disclosure states "it is an object of the present invention to provide a disk array 
apparatus which maintains data coherency in a case wherein, when the write data and 
check information are being written to a data disk for storing the write data and a check 
information disk for storing the check information, respectively, one of the data and the 
check information can be written, but the other cannot be written ". This contradicts the 
claimed invention in which the data and the check information are written 
simultaneously. 

7. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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8. Claims 1-16 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

9. Regarding claims 1 , 7, and 1 1 , the limitation "substantially simultaneously" 
renders the claim scope indefinite. The term "substantially" is not defined by the claim, 
the specification does not provide a standard for ascertaining the requisite degree, and 
one of ordinary skill in the art would not be reasonably apprised of the scope of the 
invention. 

10. The following rejections are made based on the examiner's best interpretation of 
the claims in light of the 35 USC 112 rejections above. 



Claim Rejections - 35 USC § 103 

1 1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

12. Claims 1-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rivard (PG Pub# US2004/0078508 A1) in view of Weber (US Patent #5,596,708). 

13. As per claim 1 , Rivard discloses a disk array apparatus (figure 2) comprising a 
cache memory (data store 210) that temporarily stores data to be read from or written to 
first and second disks (paragraphs 45, 48, 54-56); Examiner notes that Rivard teaches 
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data store 210 holds read data, and WCC, which functions as a write cache and 
controller, can be integrated with the data store. Alternatively, WCC can be 
implemented to also have a read cache (paragraph 56). 

Rivard further teaches a control unit (cache access concentrator 201 , comprising 
WCC units) which transforms said data into a physical domain of said cache memory so 
as to associate said data with physical addresses and processes for preferentially 
writing the data associated with the physical addresses in the cache memory to the first 
and second disks (paragraphs 55, 58; 70); Examiner notes that Rivard teaches WCC 
uses a protocol such as SCSI or ATAPI for communication with the disks, in either case 
LBA (logical block address) of the data would be used. In order to read or write data to 
the physical disk, LBA is translated (transformed) into a corresponding physical disk 
block location, usually in terms of cylinder-head-sector. It would then allow the data to 
be written to the physical disks. 

Although Rivard teaches write scheduling and a plurality of disks, Rivard does ^ 
not teach explicitly generating check information, and writing the data and check | , 
information substantially simultaneously to first and second disks^ However, Weber ^ 
teaches a first disk (drive a) and a second disk (drive b; figure 5), and wherein a control 
unit processes substantially simultaneously said data and said check information to said 
first and second disks (column 8, lines 9-51). Examiner notes that Weber teaches data 
may be stored before parity data in the event that parity drive is unavailable, which 
suggests that when both drives are available, both data and parity are stored 
substantially simultaneous. This is also analogous to the teachings of application's 
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disclosure (page 3, lines 8-14). Teachings of Rivard and Weber are from the same field 
of disk storage systems, and specifically of read/write performance. 

Therefore, it would have been obvious at the time of invention for a person of 
ordinary skill in the art to combine teachings of Rivard and Weber by using the 
scheduling technique of data and parity data disclosed by Weber in the storage system 
of Rivard for the benefit of efficient utilization of the disk drives (Weber; column 8, lines 
42-44). 

14. As per claim 2, Rivard and Weber combined discloses the disk array apparatus 
as claimed in claim 1 , and Rivard further teaches wherein said control unit releases the 
data associated with the physical addresses in the cache memory from a state in which 
the data is associated with the physical addresses after confirming that the writing is 
completed (paragraph 69). 

15. As per claim 3, Rivard and Weber combined discloses the disk array apparatus 
as claimed in claim 1 , and Rivard further teaches wherein said control unit comprises a 
plurality of control units (write cache controllers) which are physically independent of 
one another and wherein if a failure occurs in one control unit, another control unit takes 
over the preferential processing for the data associated with a physical address in the 
cache memory (paragraph 81). 

16. As per claims 4-6, Rivard and Weber combined discloses the disk array 
apparatus as claimed in claim 1-3, wherein Rivard further teaches wherein said cache 
memory is a nonvolatile memory (paragraph 51, 52, 81). Examiner notes Rivard also 
teaches the use of NVRAM (non-volatile RAM) in prior art systems (paragraph 26). 
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1 7. As per claims 7-1 6, the examiner finds these claims contain substantially similar 
limitations as above rejected claims 1-6. Therefore, the same arguments are applied. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Scott Sun whose telephone number is (571) 272-2675. 
The examiner can normally be reached on M-F, 10:30am-7pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kim N. Huynh can be reached on (571) 272-4147. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




